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Development of ozone-added activated sludge system for reduction of biorisk
caused by antibiotic resistance microorganisms
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The direct application of ozone to activated sludge is expected to be
effective in reducing the risk of Antibiotic resistance (Antibiotic-resistant bacteria (ARBs) and
Antibiotic-resistance genes (ARGs)), which have attracted attention in recent years. In particular,
when an anaerobic digestion process is incorporated, a synergistic effect with the reduction of
Antibiotic resistance risk due to anaerobic conditions can be expected in addition to the promotion
of methane fermentation. In this study, we quantified the effect of ozone addition on Antibiotic
resistance risk reduction. The results showed that ozone consumption per unit solid volume is an
important design and operating parameter for ozone treatment, and that E. coli (both nonselective

and Antibiotic-resistant) can be inactivated to below the quantification limit at ozone consumption
levels of 50 to 70 mg03/gTS.



(ARB)
2050 1000
( )
(ARB) (ARG)
( )
3.1
2L
15 mg/L 1 L/min (0]
1 6
1 3
’ Q
M= f (Cin — Cout) = dt )
o %4
M (mg/L) T (min) Cin  Cou
(mg/L-gas) Q (L-gagmin)
\Y L) (mg O3y/gTS)
(mg/L-TS) AMPTSII Light (BPC Instruments,
Sweden) ( ) 1.3
( 900mL ) 37°C 30
6 180 mL
(SRT) 30
3.2
ARGs
1mL 12mL  XM-G 37°C 18-
22 30 CFU 300 CFU
XM-G CLSl MIC (Minimum Inhibitory
concentration) ARGs FastDNA
SPIN Kit for Soil  DNA Thermal Cycler Dice® Real Time System III (TaKaRa Bio)
PCR (gPCR) (copiedgTS)
1 16STrRNA
2 ( 20 30 mg Os/gTS) 1-log
4 ( 50 70 mg O4/gTS) 2-log
70 mg Oy/gTS ( )
181 3.65-log 4 sull
sul2 tetA ampC 0.86-1.34 0.61-1.29 0.81-1.05 0.35-0.94log
6 ARGs 2.05-2.29 1.68-241 1.26-
1.92 0.72-1.62 log ARGs 1
50 70 mgO4/gTS 15 2-log
95mgO4/gTS

ARGs



2
[21 £ 2 mgOs/gTS
)

3.05 269
2
3
sull  sul2 sull
0.05 0.37 0.46
sull
6 7.7 9.5 5.9 6.7
0.9
119 145 148
sull
21 mgO3/gTS
0.57
sul2
0.1 0.6
18 sul2
Wu
sul2
30 0.10 0.77 0.63
1)
50 70 mgOs/gTS
( )
ARGs
1
50 70 mgOs/gTS
15 2
95 mgOy/gTS
2)
2
)
14+1 mgO4/gTS sull
sul2

(

(Log(Cy/Cy)

(Log(Cy/Cy)

(copied/gTS)

(copies/gTS)

[9+2 mgOs/gTS] [14+1 mgOs/gTY

(AD)
1.88
4
—
—0—sull = ——
3 sul2
tetA
ampC
2 —0— 16SrRNA é/‘i
=| H
|
1 1 1
T
0 |=
1 2 3 4 5 6
C )
1
16S rRNA
4
3 S
2
) H
Nininil
AD +AD +AD +AD
2
1.E+12
_ OAD [m} AD
o AD @B AD
1E+10 e (Mw (rem (e [
1.E+08
1.E+06 “-
0 6 12 18 24 30
()
1.E+12
OAD ] AD
o AD m AD
1.E+10
1.E+08
1.E+06
0 6 12 18 24 30
()
3

sull( ) sul2( )

ARB ARG






Im Dongbeom Chen Yiren Nishimura Fumitake 183

Effects of hydrothermal treatment on the reduction of antibiotic-resistant Escherichia coli and 2024
antibiotic resistance genes and the fertilizer potential of liquid product from cattle manure

Waste Management 123 131

DOl
10.1016/j -wasman .2024.05.006

13 1 0

Fenglong FAN, Fumitake NISHIMURA, Xian CAO, Osamu NISHIMURA

Removal characteristics of antibiotics resistance genes using bioelectrochemical system(BES)

25 , p-186, 2022.

2022

, Pham Minh Ngoc, ,

22 , Pp.65-66, 2022.10.22.

2022

Minh Ngoc PHAM, Fumitake NISHIMURA, Masaru IHARA, Ryota GOMI

Effect of moisture content on the removal rate of ARB and ARGs during cattle manure composting

The 3rd International Conference on Green Technology for Sustainable Environment 2022.

2022




Fenglong Fan, Mingdong Chang, Jia Miao, Haruaka Takeuchi, Dongbeom Im, Fumitake Nishimura, Xian Cao, Osamu Nishimura

Removal characteristics of antibiotics, antibiotic resistant bacteria (ARB) and antibiotic resistance genes (ARGS) in
secondary effluent by Ozone-cathode microbial fuel cell(0-MFC)

57 , p-74, 2023.03.

2023

K. Park, D. Kondo, B. Zhao, H. Wada, N. Nakada, F. Nishimura, M. lhara, H. Tanaka

Evaluation of Ozonation on Removal Efficiency of Antibiotic Resistant Bacteria and Genes, and Chemical Indicators in
Secondary Effluent at a Sewage Treatment Plant

The 58th Japan Annual Technical Conference on Swerage

2021

RNA

56

2021

0-MFC

32

2023




23

2023

2023

33

2024

46

2024




61

2024

FANG, SHENG-CHUN, Park, Kyoungsoo, Im, Dongbeom, Nishimura, Fumitake

Removal of Antibiotic Resistant Bacteria and Antibiotic Resistance Genes as well as effects on microbial community and
anaerobic digestion by ozone-based disintegration of excess sludge

2024 International Ozone Association Pan American Group(l10A-PAG) Conference

2024

(NAKADA Norihide)

(00391615) (32702)

(Masaru IHARA)

(70450202) (16401)

(TAKEUCHI Haruka)

(70835272) (14301)







